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-02^^9501 #^ <g*>: 2004/8/6 

l-^^r Hydrazine Nitrogen Precursor^ Nitrogen Carrier Gas* *HI-*M pll 
AlGaInN:Mg» MOCVDCMetal Organic Chemical Vapor Deposit ion) AS. <$3h*rfe ^ 
°]^r. £ t^lS Nitrogen Precursor^. NH 3 ^ Carrier GasS. H 2 « *r-§-tb p^ 
AlGaInN:MgS] X\ «gti>^ 0.5. Post Activation 7>^-*>7ll 5E^ 

^l-S-^ AlGalnN^ ^£.(1000-1100 °C) ILt} *fl^ ^JE 

(600-1000 °C)«\]*\ p^ AlGalnN^ >$3M 7>^§H , AlGalnNTfl #4i*H ^-g-E)^ 
13 ^ InGaN 2L3L-s}°\ JL^q 4, ojc]-. 

*H3.£ p^g AlGaInN:Mg ^3HH ^tb AlGalnN?}] p-n t\-o)SLS.^\ ^ofl ^ 

£.2-2 
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Hydrazine^: <>]-§-tr AlGalnN^l p-n cfo]^.^^ ^{Method for fabrication of . 
AlGalnN based p-n Diode Using Hydrazine Nitrogen Precursors} 

5. lfe A>-g-tb ^ AlGalnN Tfl LED £.a1^t J£2^r 

MOCVD^I^i^ Source ^ 1h*H tfl^r SERIES.*! J£2-l£r 7]^ IHHjI j£2-2^b -g- 
A 1 tl#tr iHHt}. 5L3^r NH 3 4€- p$ GaNS} 7}^ ^ n^E 

•14. 

10 7]^:, 11 12 n^ GaNfs 13 n^ AlGaN 14 InGaN 15 p^ 

AlGaN 16 p^§ GaNfs 17 ^ 18 p 19 n 

> ^ f ^S^- p*§ AlGalnN :Mg ^#1H ^tb AlGalnNTfl p-n 4°1^£ ^S.^ 

^cHHl ^rtr Hydrazine 31 <I Nitrogen Precursor^ Nitrogen Carrier Gas* A}-g-s} 

°i p^ AlGalnN :Mg# M0CVD(Metal Organic Chemical Vapor Deposition) .2.3. ^^r^ 
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<5> ^a}^o S AlGalnN^l p-n 4°]^^ 4* ofis} ^2:^, ^ £ H 

AV4o]^ 7)^(10) ^1 buffer^(ll), GaN ^(12), 
AlGaN #2fl^-#(13), InGaNCS^ GaN) %^(14), p^ AlGaN^(15), p^ GaN^(16)^r 

^ ^, p^ ^4=^(18)^ n-GaNlMl n ^(19)* 3^*Hr ^ 

^-B- 4* 7l# ^401 M0CVD7> <>l-g-€4. °1 ^4- £ 

2-1^1 £A|^ *}s>)- £o] ^vigcq ^o] M0CVD7> ^2. °l-g-^4. o) ^-f 2£2-l<i 

^ ^o] Nitrogen Precursors NH 3 7 r A>-g-£j^, GaN^l H 2 7>, InGaN^ ^-f N 2 7> 

Carrier GasS. a}-§-€4. NH 3 ^ Tifl-f o>^^^ KXXTC ^o^s. ^ NH 3 ^r 

°1 ^^fl-SH Nitrogen Source^ GaN 7Htb4. ^-^i fc**B JL^-^r fe*l7l ^-Sfl 

-H^r lr7>3Jj*H m^^^l GaN fl^r V/ffl ratio Str ^-f *c|-(Jt* 

4000). oleltb 4^ NH 3 ^ 5E^r ^1-3. 4^ i4M , Carrier GasS. A>-g-s]^ h 2 4 

41^ Mg-H passivation^ ^)<&-g- S. tr4. ol^^- jl^- p ig GaN <>H 

InGaN *^#*fl 3*1 ^ 13 damage* *|R*H InGaN ^ ^ 
€^lol7l£ *>tj-. 

<6> o.s. NH 3 4 H 2 carrier gas» <:>l-§-tr p^ AlGaInN:Mg ^ a] p Mg^r ^ 

^4 Mg-H complex* ^^«fl Mg7> passivation 4°1, B fl-r- *11M €■ #€3. €4. °1 

p^ &5.*\]3. ^.^}7] flt«Hfe thermal annealing^ #7}-^ 24 A>-g-tr4. 
<7> M. ^bflA^ ol&|tb ^1^* «fl^*>al7.> £2-2*IM 51*1^44 £o] Hydrazine Till 
^ Nitrogen Precursor* A]-g-S>^ZL Carrier Gas3 N 2 » a}-§-*}o|4. Hydrazine 7H14 
Nitrogen Precursor* A>-g-^ i&-§-^ol pfl-f nh 2 radical^ 3-33^1, zl#4 ^ ^ 
7} 4|4*l3. <?]tfl ^ ^t5.^a-1 AlGalnN* ^ Sl4. tr^^S. Jl^o] ^ 
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L02 ^^P 501 %n ^* }: 2004/8/6 

Nitrogen Precursor^ S.S. 7)^ V/ffl ratio ILty '^-Br ratio(Ji-g- 10-100; NH 3 £) ^ 

-f 4000)1- -M-g-sHsL AlGalnN^I 7}^}t\- . ^ Hydrazine 

31*1 -S] Nitrogen Precursor^- Nitrogen Carrier Gas* INI A >-§-*}<^ AlGaInN:Mg* 

3 + ^>#51L -fcM <$fc - Mg-H Complex^ %^<% ^ Mg 

^ Passivation^ ^ &t)-. o]^ 7 j^.«£] Post Annealing^ 

Activation ^ $H , AlGalnN 7fl p-n ^^1^.= d^r^l ^4 ^og 7 fl^ 

3E.tr Hydrazine^ NH 3 ^ ^ V^r Precusor* N 2 Carrier^ aHJ-*HS. ^^(800 
-1000°C)°1H as-grown P<§ AlGalnN* T^LUk &th 3E3«U £.^1^ «>^r NH 3 0% 
°1H 80% <£%o) Q?$s\SXjl as-grown p^ GaN^r <£$X^. NH 3 1000TC 

Cracking Efficiency* NH 3 ^- 1%, Hydrazine^- 100%^^. 7>?§SH ^Sfl Precusor 
molar flow rate^ tfltb NH 3 ^ molar flow rate^ ftS. ^3}tt ^M*}.) As-grown p^ GaN^) 
Na-Nd hole ^£7} lxl0 17 /cnf °)^-^- 7l<^o.5. -^3r f£f ^^)^ tcfl ^ ^5zJ-nh 3 ^ 
1Mt°] ^^l^i 33 ^£7} -tf^Kr 3* * *r satr. ^ Hydrazine*! Source^ NH 3 

gas^l ^ Source* Precursors. Al~g-«HS. ^g. £-s_c%*\ as-grown p^ 

AlGalnN :Mg* ^ £4. 

3^ InGaN 3Hr p-n tMiLS. ^}o] ^ o. ^ ^ p-AlGaInN:Mg* 

^^>7)1 o] ol-g-^ ^^a-} p ^ AlGalnN^ ^#o] 7 r ^«H ^^-^-S. * 

InGaN ^¥ 7fl*H 7 H% ^ 5E^ 7]^ p-AlGalnN 

^ ^-f -£5.7} InGaN ^ v^Jf. ^o> n -«^#^ ^ * p-AlGalnN ^ ^ £ 

5- ramping *1 -l:7l-3E| -Sfj-Tll n^ 31 ^1 :n£-°lH ii#sH uL^^-£| p - n Tfl^^- -S^H^tfl 
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&53t}. ^4 Hydrazine's] Precursorl- a>-§-^-^I %^f^J- ^£^1 
A i 7>^-S>al, Carrier GasS. InGaN %^#<^1 A>-g-s)^ n 2 » A}-g-S>;s.S. N 2 -H 2 

switching*] -M.fi.«H source^ switching^ ^ p - n ^]^^) ^#0] 7>^>rf. 



<10> 



<n> o]<4 ^ ^«r7] ^-SflAi £ ^0} ^is}±r p- n rfo]^o^ p tg 

AlGaInN:Mg£] a] Nitrogen Precursors. Hydrazine's] source^ Carrier GasS N 2 # 
^ ^ Hydrazine' Source^ NH 3 S] ^ Precursor^ Carrier GasS. N 2 « A}-g-s} 
^ ^±3, tH=r. Hydrazine's] source^ <^lS^ Dimethylhydrazine, 
tertiarybutilhydrazine, monomethyl hydrazine 

<12> ^_s=l^ ^ £ l^ <^ti]-^oi AlGalnN' LED °\}*\^-dt^ a}sJ-o]o] 7l:&(10), 

buffer#(ll), n^ GaN#(12), n^ AlGaN #efl^ #(13), InGaNC^gr GaN) »^(14), 
AlGaN #2fl = #(15) p^ GaN#( 16)JLS. 

<13> ^. v}^^ *Ja] ^ ^ £^ofl o]t] *|t^V£ ^cj-. 

<is> Nitrogen Precursors. NH 3 , ^KGa, In, AOS. ^ -fM-i-, carrier gasS. H 2 

♦ A>-§-tb MOCVD o.S 7m(l0) $H a)*« (11), n -GaN#(12), n-AlGaN#(13) 

-i: ^^-Al^l j* 7 Carrier Gas» N 2 S , AlGalnN'S] %^#(*}# ^ ^)(i 4 )^- ^ 
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-*1?14. =L flcfl t}A] Nitrogen Precursor^ Hydrazine^ source^ Carrier GasS. N 2 # 
^ p-AlGaInN(15)#*j. p -GaN^(16)^- 3} a. 44.3 0.5. 

<16> ofl2 

<it> Nitrogen Precursors. NH 3 , JR^ ^(Ga, In, Al)5. ^ -fM-i-, carrier gasS. H 2 

«• ^-g-tV MOCVD JLJg. 71^(10) $H 3^ (11), n-GaN^(12), n-AlGaN^(13) 

•S- ^, Carrier Gaslr N 2 S w>^«^ , AlGalnNTflSl %^f<4^ ^fr ^#)(14)^r 

^1^14. ^ $H 4 A 1 Nitrogen Precursors. Hydrazine^ source^ NH 3 ^| Source* 
A>-8-^r>j7 ( Carrier GasS N 2 » P -AlGaInN(15)f^- p-G^de)^ s§^X\%) ^ m.^ 

— S. ^4. 

KM 3 S3)-] 

<18> M ocVD^-9.S. AlGalnN^l p-n t^ol^^s. Hfl v ^ Nitrogen PrecusorS 

Hydrazine^] source Hydrazine^! Source^ NH 3 Source* A}-§-£)-j7 Carrier GasS. 

Nitrogen^ a>-§-^-o_ S*| 4^-3). ^ °i-jr ^ 91^. 

<19> (1) P -AlGaInN:Mg *1 ^ofl ^^j- Mg JE^S^l ^tb ^ Passivation^- 

«r Post Activations^ -flsffi: ^ ^t)-. 
<20> (2) P -AlGaInN:Mg» AlGalnNTll %^#4 f£ ^fr GaN ^3E. %-^} 

^ ^r£.(700~1000°C °1*})<>)H ^ 9X°] p-AlGalnN^ JL^ 

^ ^(damage)* U^ltf ^ ^ui, lE^r Ji^ switching ^#o] 7}^*H p-nTfl 1 ^ ^ 
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1] 

AlGalnN 31 p-n tfo]^.^ MOCVD^ofl 

p-Al(x)Ga(y)In(z)N:Mg(x+y+z=l,0^x<l, 0<y^l,0<z^l ) X\ Hydrazine?)! 
Nitrogen Precursor!- a}-§--s]-ji Carrier GasS*| Nitrogen^- AV8-*M 3}-g: ^-^^.S. 

2] 

AlGalnN Tfl p-n ^>S] MOCVEPfH ^ p-Al(x)Ga(y)In(z)N:Mg(x+y+z=l,0<x< 

1, 0 <y^l,0<z^l ) Aj^l- a] Hydrazine^ Nitrogen Precursor^ NH 3 ^| 

Precursor (0%<NH3 *^"§:< 100%)» A>-g-^>3. Carrier GasS.^ Nitrogen^- A>-g-^.cr} afl^ ^ 
-8- ^ilS- *r£r 
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